ann r ( ~° dC * Used to identify 
apphcanonj under the PCT 



States 



party to the PCT on the front 



Page* of 



AtncnJia 



AT 
Atf 



BR 
BY 

°A Canada 
CF 



public i,,,^.^ 



Baza 



CH *° 



OE 
DK 

es 



Chinj 
Eaonu 



2 ***** 

L« Sri 

" Liberia 

LT Lithuania 
LU 

La^ 

*C Morao, 

MC of Moldova 

ML MaJi 



Mal»< 



MW 

Mao, 

Pbtand 
*° Roma*, 
ffl> Sudan ^™ 

Slovenia 



Slovakia 
Senegal 
S^witand 
TO chad 
TG Tofo 

,T7 Trvtui * «d Tahago 
"A Ukraine 

Viet Ntm 



PCT WORLD INTELLECTUAL nam 

1 c — Q^S 212 ^ 



:rr ^^^^^^ 

6 *™ < 995 (06.06.95) 



^^t^ vi rawst I6|2J 

««r. MD 20832 (US). 28 * rto » B Driv^ 

I (74 > Aflernu OLSTEIN fhj~ .* 



\ < M > °<*tnt* Sutes: AM. at .7TZ 

CN. CZ. DaDftES ct ™' BB - BG. BR, B Y CA. rH 

^ «U PT. RO RU. SO. » Jf^* £ , 

^ VN. ARipo ( m SJ 1 **- W. TT. IM. US 1 

0<a * of receipt bv th* r„. f . _ 



1 November 1996 



(0JM.96) 



(57) Abstract ^HEMOKINE R^i^^- 



Applicants: William C. Olson and 
Pai-J J. Maddon 
SeriaJ No.: 09/594,983 
Filing Date: June 15. 2000 
Exhibit 4 



WO 96/39437 



PCT/US95/07J73 



^™ "CBPTOK HDGBR10 

™ s invention relates 
Polynucleotides. polypeptide " ° eWly "entified 
Polynucleotide.. t J -oded by such 

Polypeptides, a. „ ell ° * UCh Polynucleotides and 
Polynucleotides and polypepc^,*" *"*««lon ot 8uca ' 
Polypeptide or ^ pr^t " ^ *~«~larl y . the 

« a Chernov receptor SOfflfir . P"tatively identified 

also relates to inhi*i tlng P J e ~ J** 3 ** 0 -- ^ Mention 

" is well establish thac ^ ^ ^^"des. 
"^logical processes M ^ -Really s i3 ni flcant 

sl9nal transduction pa^ ' ^^P-ting 
^/or second messengers e T ^ <*-P«teins 
351:353-354 (199l)J . Herein t L M Nature, 
ae proteins Participating ^ Datil Pr ° teiaa Z ^««- '° 

P-o-ins. son* eJLpleT or tnesT^ ^ « ™ 

receptors, such as those f jl " steins include the GPC 

- Science. 2>*, n 7%."£' U i"*" ' K ° bllfcl ' • 

Nature. 336.-783-787 < 198 8> > V Un *° W ' JR " « al. ( 

e.g., 

Phosphodiesterase, and actL Cor p^*^ -d 

X1S ' e.g., protein 
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fcLna8e A protein kinase r rc, 

252:802-8 ^ ° (S± ^ «^ et al.. Scieace< 

h adenyiate c — , in^L cel a r iv r oa ° f - 

hormones is dependent on the nr.- ^ activa «on by 

- » ai S o in.^^r^rr:;: " e aucieotic,e ^ 

connects the hormone recent A G "P«>tein 

Protein was shown to 2 t ^Y^te cyclase. G . 

activated by hormone rece^ 9 " ^ ^ <** 

to an activated J£ then 

to GDP. catalyzed by the I T * ' S Y^^Bis of GTP 

p-em to its *sX i:;!::Tj tee £ ™ *» - 

serves a dual role. a. an Interim T" G -P«>tein 
from receptor to effects JZT the «W 

*«tlon of the signal " * ClOCk controls^ 

The membrane Drot-*n« 
coupled receptors L ^ ^ ^'^^ <* G-proteln' 
/ P-ative transmembrane doTlns^^ " ^ — 
represent transmemb^ «-helTces^L " * SlleVed to 
or cytoplasmic loops. G-protel clT"^ * - C " e - 11 « 1 « 
range of blologl c «i ly T ctl v * "* ^ude a 

-al growth factor J^Z^T' ^ ~ *— • 

-ludi™e C °ren d ^T" ^ ^ as 
20 to 30 Z atr "retches of 

divergent hydrophllic loon! Ju_ ™ lnectln af at least 

eight 

receptors i^., ^ fi ^l*"^ °' coupled 

neuroleptic drugs Z for " blad to 

neurological disorders 0th . treating psychotic and 
family include calcitonin " °' «f this 

adenosine, -acarinit^^^- 

thrombin. jonin. follle £ ■• IOtaiIla ' famine, 
endothelial differentiation gelT h ° r,n0ae ' ° P8in8 ' 

errant, cytomegalovirus recepToVs ^T" ^ 
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G-protein coupled 

.ubuniM pr«er tttiilIy ' Di "«™« O . prol:ein „. 

r.cep Cor . tav , ^ * * °-Pro C « n couple<J 

coupled r «epc,„. c Zf * «~ *P««. 

Chemokines. also referred ^ 

a subfamily of strucCui ^ ly ° " ferine cytokines, 
cy^es. These molecules ™ related 
chemokines exhibit 20 » to J^" *" In *«eral, 

level and are charactered b^T ^ ~ ^ acid 

residues that form two 'tL"" ^^eine. 

*"an9ement of the first t^s^in^ ^ ° D C *« 
^ been clas.if ied into t^^?,^ 1 *'"' «*-okin.. 
* alpha 8ub fami Iy . the S^T^"' — » ™ 
*Y one amino acid and hence are r«7 *** separated 

« adjacent position and are *h ^ cysteines are in 

-C-C subfamily. Thus f J ' t 1 herSf0re ' to as the 

of this family have been identif "d^inT — ' 

^ intercrine cytoklT hUaanS - 
Actions. A ^ * - 

chemotactic migration of ^ ±8 ability to elicit 

"oocytes, neutrophils T f ! ° ' tyPe8 ' Eluding 
fibroblasts. Many chemokinL '^^^ 68 ' basophils and " 
and are involved "in sT activity 

reaction. These activities Ml * ^ ^"^tory 

^ease, lysoscnai ^^TJZT^^ ° f T 
adherence of target ^ ^ **' 

enhanced binding of coup^ ^ ^ ^elial cells. 

Clns ' ^uced expression 
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PrOC ' ln 1 «W-XJ i. able t^Z MC ^« infla^ 0 " 

9™«a facj? , and 0*0 ' pra »°"» 

» factor for MlMonia «0 as an autocrine 

te "9bt oi en. diver.. s< , ' 
•"rpriain, ^ C^ 'Zl ^ ** i. not 

Payiologici and di..,.. plicated in , 

»und nt^.^-^^xy^:; 

arthritis 

3j# ascinna and 

« accordance wit-h 
^re are p rovlde<I ^ a ^ of the p re8enc iaventlon 

"ceptor polypep^ 

orx gia . Prese„ t ^ve„ cion ^ Qf J* 

accordance trff*. 
invention. there " lth ^ther aspect of taa n 

^ " e invention' 

^tisense. analogs ther M 7 * M °° 1C ^ as well »L 

! eCept0r P°Iype Ptides of JL encoding tne 

conditions promoti ° £ J Present invention. J^r 

«*~ recover of 2^^^^ P ° ly ~ « ■ 
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» accordance with 

invention, tnere a yet a f "«iter aspect of th . 

recent^ , 316 Prided antitvX 6 P res ent 

receptor polyp eptides antibodies agai^t SUcn 

In accordance wi»-h 
Mention there a ^ another aspect of tho 

conpounds wnic h " ' net *>ds of 8e 

™ wmch bind to and aC M«* screening for 

the receptor doi^, , activate or inhibit ° r " 

*cor polypepci de8 of the n«„ ac tivation of 

in accordance with still ' ^"on. 

a P 2 Sent "on there ' ^ t «* the 

a^m stering compoimda « -a provided p rocesses ^ 

«Ct£ »-~t££ i- which are ;/ 

Ia accordance with , 
Mention there i. ^° tner aspect of Cna 

POI^J^-J — of 
«»»Py to treafc °* the Present invention via . 

poivpepti^ or ^^z:;:?:; co u -«-~ tjz: v 

Polypeptide. *** eaSlon of a lig^ f(Jr ^ 

In accordance with m-h, 
Present. invention there " — t of the 

administering co^J^ a nT Processes £ 

activation of thV hoat »nich bind to a»H w 

invention which are **WPM— of t ^ ~ 

- allergv, all ™" *" ^ —on ^Tj^Zl ^ 

rr ^i^^ -ztr 

^—o sinophiue syndrome' J *—""*" arthri cls , 8hocJc 
*n accordance wi^k 
Mention, there ar aaoel » r aspect of. th* 

le ngth to specifi cally 
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hybridize to the „«, 
Mention. Nucleotide Sequ 

cne present ^ 

In ac cordaace with still . 
/ r enti ° n ' "-e are provided **** ° f the t 

peases elated to -tatio' 1^" ^ d -ectin g 
-ooaxng sucn polypeptides and Z "** Se ^-s 

m accordance with yet I f P ° 1 ^^- 
Wntion. there are provide, ^ ***** of the present 
«ceptor polypeptide . or If ro «"«- utili 2ing such 

Polypeptides, for m Nucleotides encoding s "!* 

~h. syatbeaia l^J^^™ to sciL^ 

These and other aspects of ^ e ° ° f V<5Ct °« ■ 

£ aPPa " nt <° ^ose sicilled L ^ i ° Ventl0a 8 *>^ 

herein . the art f ™» the teachings 

« "-"l^!^ of embodiments . 

~rr 8ed ^ - c t ia t iL li - it - — - - 

yure 1 shows the cowa « 
^duced amino acid 9equea ^ f ^ the corresponding 
£ U- present invention. "upled receptor 

deviation f or amino acids «. 8taadard «»e-letter 
Performed using a 373 ' U " d * fencing vas 

Biosystems. i ac . K **—Cd ** sequencer 

figure 2 illustrate 
Protein cae™,^. recepJr «C — '"^t o t ti . a . 
MCP-i receptor. "* PrMMt i«v«ncion » a Cn . 

In accordance wit-h 
"ere is provided an isol^teT" °* ^ P " 8ent Mention 
wMch encodes for thelt^TpoT ° "** 'Nucleotid^,' 
^o acid sequence of S^^ - ' ^ d "*-d 
— e polypeptide encoded T^e ^ M0:2, ° r 
« ATCC Deposit No. * CDNA of "e clone deposited 

^e POlynucleotlaT^-; °" ^ 

* « library derived fr ^ huZ" 00 ^ ed in 

010 fcuman monocytes. 



■ / 
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structurally re i ated to the 6 n 

^«ily. it COotalns M «J Protein-coupled receptor 
of 352 a^o acld resldu ^ ^ e a ^ ng frame —ding a protein 
degree of homology to a J£ ™* tae Mgheflt 

^^ — ".••rt^l^tyo^^T™^ 70.! % 

The polynucleotide of the 3,8100 acld stretch, 

the form of or ^ P resent ^vention nay be in 

— . genome n**, ^ synthe t ™ ^ ~ 
stranded or single-stranded. andTf s^alT * 
ti»e coding atrand or Wn . cod ~~ lf S ^ stranded may be 
coding sequence vhich encJeTTL The 
identical to the coding sequent T"" POl *> e *"*e «F be 
-0«« or that of the depoe^eTL *" 1 ^ "> 

coding sequence which colng sequence" ^ ^ * 
redundancy or degeneracy of " * re8Ult ° f «*• 

8ane Polypeptide^ the ^ " « tte 

or the deposited cDHA. X (SS Q NO.-i) . 

The Polynucleotide whifh 
PoXypentid. of Plgu „ x o \ ^* —» 

'« tie Meut . poj,,,-,^ 1 ^*- ^ «*• =»«n9 eequenee 

'""•"Bebrane (1M) or ™* codl °9 »equ«.ce .uch „ 

«•*»»<=• tor the "T " «»Ung ,/ 

.eouenc. for tbm p„ lyp _"r* ," hiCh incl »' te « »ly codin. , 

present invention tvrZ^Z™:*'™" • 
hereinabove oe.crlh.j _., rel ««" » variance of the 

fragment*, ^ZT^L 

<— — -i„ .^enc. of ^T'or^" 9 
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Polypeptide encoded bv t-h 

«U«Uc variant of the polvJ!? "««»Uy occurring 

the present inventi™, 4 , 
-coding eh. sa„ Mt ur. po^^ ' »-»-«-Ud« 

™ « th. <upo.it... clon *Z, r.if eptid ' <m<; ° d « d »T the 



»■» or th. po^io. ™ 1 r P " de « »Sur« 1 

Such nucleotide wla ^ .1 "V™* « «• "P".".* 
.«b.tit„tio» v«i„ t . ^ .^"c^Vt* d * l " 1<m 

*• hereinabove indicated t„? , """"^ van™.. 
CMi °9 ••qu.nc. .hich i. J ^""wtide My h,^ , 
-««« of the eodi^ """^ -curtin, 

- « the coding ..^ o 7~» J- i (SB0 ID . 

ta -» 1- «- art. a* allexIH^!!,"" '*«"«'- =*=».. A. 
' Po^ucieotid. ™ m " « «t.m,t. , oro of / 

""etioa or addition^, Z.TrZ"' T* * "*•»'»»». 
°»t aub-taatiau,, at „ ~ "°" »°=l«otid«.. «* ch ^ 
Polypeptide. of tn . „cod.d 

*»• Polynucleotide, aav .i.. 
=' o- G-prot.in cte^u™ 4"" ™ C ° d * '« • -"<«. fox- y 
«tr,c. ilal ar po„ 1<Jn Poiyp^tid. . McJ , ^ / 

cleaved frc ^ m<a * intrL.^, T^"* " ,lc, ' ta « *•» 
Polypeptide -~ - «» ftai- 

™. Polynucleotide, o f tlT 
»>v. the coding .„„,,«. f u . e ^ n P r" nt «y aieo 

-"Ch .Uo.. for puriflcatit"/^ 10 ' — * 
Pre.ent invention. The mark., Polypeptide of the 

"•"dine tag ^"^L "*~» -T *. a hexa- 

(«rific«tion of the ™ture~! V * C " r to I " ov «« for 

* — of a bacteria^^T ? ^ " *- 

1 Ca 5 when a mammalian 
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y host. e.g. cos-7 cells, Is used The ha . 

an epitope derived from th* 5 cor responds to 

. I., et al. cTll 37 t ta " S » 1 «**» Protein 

' <-eil, 37:767 (1984)) 



™e term "gene" meano 

segments (exons) . between individual coding 

fragments of tne full i-n«-h 
invention may be ^ M a h **** of «*■ p reaent 

^rary to isolate the 1 lenS ^ W * * ^ 

««■ which have a high^L"!! T t0 ia0late <*her 
s^lar biological actlvity^J ^ *° »— « 

— « least 30 bases anT ^ a ^ T ^ '"'^ 
«~e bases. The probe also 6Xa,Bple - 50 « 
clone corresponding to ^Ll Z^l a 
clone or clones that con^a L ^S ^ — » genomic ■ 

re^latorv and prom.to™^ 

«*nple of a screen comprise* ^', a ^' ' iatrOM - 

the gene by u^ing thT^t " ^ ' °° dia » «* - 

oligonucleotide pLbe. IT"" *° - 

sequence complementary t^^J^^*^^ * 

invention are used to screen a liZ ^ ° f prese « 

^ or mRw, Co determine whTcn^Z °' ^ 

Probe hybridizes to. * °< Che ^rary the 

* present invent * 
Polynucleotides which hybrid to theT" relatM t0 
sequences if tlU5 re is at least 70^ -described 
— "ore preferably at leL 'J^^ " lM8t *». 
"fences. The present J \ ldeat i<* between the 

Polynucleotides Z^rTZlT T relates to 

the hereinabc^e-descried ^ ""f" conditions to 

the term 's^ln^l ^JT 1 ^ 1 ^^ ' h '" in 
occur only if theTis Tt ™ 

9?% between the ^J L '^lT" " ^ 

^ • ^ Polynucleotides 
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»hicb hybridize „ the bmimbm de . crib . d p.!,,.^^ 

retain .ub.tanti.lly the S1M MologlMl 

a. th. ra tur. poaypepcxa. encoded by the elm. ot pl 

(SBQ ID N0:1) or the depo.it.d CDm<.) 

Utem.eiv.ly. the polynucleotide my have at l.„ t 20 
b«... pr. t .r*,ly 30 ...... and more preferably at i."' 

ba,e. .hich hybridise to a polynud.otid. o/ th. " , " 

i™ncio» and „blch ha. an identity th«.to. a. 

^rib*,, ^ ^ Qr My ^ recain «»- 

.uch polynucleotide. M y b. -ploy., a . probe, f" ' 

oTtnt ^r^"' °' "° ID f ° r — «c^e" 

-th. polypeptide or ,. a diabetic probe or as a PCX 

preaent invention i. j,„„_ 
P01ynucl«,tide. havinoat l..« a ,o.Th .7 ' Ure,:tad to 
l.a.t 90. and -or.^ t .rao!v at i Pr « fe ™ bl " « 

polynucleotide -bicb 7 * ' " V" ld "" ty " V 

--I* a. fra^t. U^^T^I^ = ™ 

-.tent Procedure. din!,? t ^""" " 

convenience to tho..^ ^""n T " 

I*"" 0 " "»< « — "rUrerundTr TaTc 7i " 

«. polypeptide.^'^ " « ™ i ° 0 * C1 " - 

~«— are contl"^ £ IZ^^ 

no SU rh n„ deposited materials, and 

no such license is hereby granted. 



/ 
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Tbe present invention further mi- 

receptor polypeptide ^ ! 
acad sequence of Figure x (SBQ „ * **■ amino 
amino acid sequence encoded by L jZl ? *** the 

fragments, analogs and derives o Tl T ^ ~ " 

^ terns -fragment,- f Suc * Peptide, 

-erring to ^ ^ r^r""" — 

the deposited cDNA, means a C "woded by 

substantially the -T^S^^T* ~ 
s-h polypeptide, i.e. functTo^ ^ " 
"ceptor, or retains the ability to W f^ 61 " «*«in. ■ 
receptor even though the polypi" dT ll9and ° r 
G-protein engine receptor 8 fUDCti0n a * » ^ 

«- receptor. ta analog" ^3 ~' ' S ° 1Uble *« °< 
activated by cleavage ofthe pZro^Z^ ^ * 

active mature polypeptide. P ° rti ° n to an. 

The polypeptide of the orewn- < 

— -» 1- 11. o„ Z\" COa " a ^ 

— « «" r.. lau . ,p„ f ^' T""*" " n0n - C ~"™" 
real*,., and .„ch a^toticucM coa " r »«'' "to add 

« *. =». ^ * t^^r: ""r ™ y ° r -* 

00. or .or. or tto amoo acid ' ° n * iB 

fu.ed « tne mtur , acid, ar. 

Polypeptid. or ,v) on. Z Z£ , I»*«=«tico of t*. 

- .... no, JZZ^:^^™ 1 " 
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and analogs are deemed to he w^s*., 

skills in ^ k „ the scope of th ose 

skilled in the art from the teachings herein. 

The polypeptides and polynucleotides of the present 
invention are preferably provided in an isolated form, and 
preferably are purified to homogeneity. 

The polypeptides of the present invention include the 
po ypeptide of SBQ id N0:2 (in particular che 
polypeptide, as veil as polypeptides which have at lea" Tol 
similarity (preferably a 70% identity, to the p^ypeptl oL 

P-fera^y a 90% identity, to the polypep^^^ ^ 
and still more preferably a 95% similarity (still Mr , 
preferably a 90% identity, to the polypeptide of SB Q ID 7o 2 
and to portions of such polypeptide with such portion of t h l 
Polypeptide generally containing at least 30 a^ acil Z 
more preferably at least 50 amino acids. 

As known in the art -similarity- between two* 

sequence and conserved amino acid substitute, thereof t£ ' 
Polypeptide to the sequence of a second polypeptide 

full i«°ir f empl0yed for Producing the corresponding 
full-length polypeptide by peptide synthesis, therefor tZ ' 

l"TZ\7 y b8 " Product £ ^ 

full-length polypeptides. Fragments or portions of t^ 
polynucleotides of the present invention may T used To 
£U11 -^ nucleotides of \he preeent 

tCrm " 96ae " means the segment of DNA involved in 
ana following the coding region -leader and trailer- as well 

sl^TT 19 SeqUenCeS ^lIItr0n8, b — individual cod^g 
segments (exons) . coaang 

t™ T", ' 1 " >laee ' , ■ ""ori.! t , rOTOVed 
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if it i. naturally occurring, . For a MCUrally . 

occurring pol^leotid. or polypaptide preaant in a living 
is not isol.tad, hut tne sa»a polynucleotide or 

Poi^e'otil/tuTr^oT iTOlit - a - ^ 

, oe ^ art of a vector and/or such 

polynucleotide, or polypeptide, could b. ' [ ot 
c«poaitio». and .till h. i.o!.^ ta CBat s J h Zj ot ' 
ccposlti^, u not part or it. natural environ^* 

W tzt r^-, i - - : 

imllarity (acre preferably at least 90% identity) to tl» 
polypeptide of SBQ ID MO • 2 and qnn ««cicy; to tne 

95% similarity fatiri ^ ***"***Y « least/ 

preferably at least 50 amino acids. 
As known in t ho - B , 

poi^tid. to ir=r jr-r i-sr ot - 

invanSr^t" £ ^"'h °! =' - Praaant 

fuH-,ZL , 'or producing tte corraapoadin. 

'.lUengt. polypa-iT. f"*-""'" '« Producing ta. 
Polynucl^tida. Z " t„! ^r,.^"'' " ° £ 

=r — =~ortn7 



-13- 



W0 9W9437 

PCT/US95/07173 

by recoct t P ° iyW " d " «* 

Host cells are oen^^aii. 

expression vector, ra . «~,»T^ Zoning vector or an 

*» « • pia Mtl . 'rr,^- for «>• 

engineers ^.t cell, ™ » ala *- • P"»9.. etc. to. 
nutrient ^ J^L"" * ««— * otowtlM 



~« - uieaia modified 

Probers, selecting e^^f^^ -^ting 

cae present invention Th« ! ^"ying the genes of 
temperature. pH and the lt £ CODdltion8 ' -eh as 

the host cell selected for e» " P™*°usly used with 

t0 «- ordinarily s^X ' ^ ^ 
The polynucleotides of th. ^ 

sr 1 for — * po^r; i r ,tlon ^ be - 

techniques. Thus, f or example thV , "combinant 
included in any one of P ° lynucle °tide .nay be 

"pressing a polypeptide S J h «P"«ion vectors f or 

nonchron.son.al . ^"1/"'°" C ^ 8 «»^ 

derivatives of «V40, bacterial T SeqUence °' 
b-culoviru.; yeaac p^"** 1 «*— phage DNA; S 

conations of plas^ids ^ phage f ~" 
vaccinia, adenovirus, fowl ZT * SUCO a » 

However. any other vector £ J^d ^ P8eUd °~* i ~- 
"Plicable and viable in the hist " ^ " 1C is 

appropriate dna 
-ctor by a variety « Tn °» 

sequence is inserted into general, the dna 

endonuclease site(s) bv ml, " appro P ria te restriction 
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(promoter) to direct mRNA synthesis a« 
e*an*les of such promoters. ^ Zn^TlT' 

SV40 promoter, the B. coli i«. „ 7 ■nentxoned: LTR or 

The vector may al«n < , / transcription terminator. 

•Uhydrotolae. reduce, .or * UCh " ^ 

r..i.«„c. i, " "".cycll.. or ^u, 

-~rr;jrrr^r jr?r • r — — 

control sequence mav ha T appropriate promoter or >/ 

yeast; insect cell*. — ™' r ™gai cells, such as 
Pl»t coll. ™ " atoovlru,, 

sequence of the invention has been inserted 
forward or reverse orientation, in a oref ™„ a ' 
embodiment en. a Preferred aspect of this 

mooaiment, the construct further comprises r^,, . 
sequences, including. for exam , lo COmp,ri8e8 regulatory 

g. for example, a promoter, operablv 
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l^flJced to the sequence . Large numbers of suitable vectors 
and promoters are icnown to those of skill in the art 21 1 

or "ay of ttanpje. Bactei.,1: pffls,,,, ^e 6|) ( 0 l OTMll 
P*». pDlo. phege.cripc, p , m?4 

Procter region, can b. .elected fro. My de.lred 
u«ng CM- (chlor»phenicol traa,fera..> v«L! * 
vector, vitn nlKubl , ^e^!"™"' Ve "° rS «* ° ti «* 
PMQ32-, and PCM , p °" "V ^ aPPr0prl "« vector. «. 
delude xeel "lz ^ iT" bK£tt " 1 -«»=t.r. 

Prc^tt.^d.^^t' ^ " 

ceA1 - or a lower euJearyotic cell s«oh =.» 
cell, or the host cell can h. . I 8 a yea8t 

bacterial ceil r Prokaryotic cell, 8UC h as a 

c^^J^«^TTT of the construct ^ the 

Dextran ^dia^ transf action, OBAB- 

L. , Dibn er * " ^vis. 

Biology, ,1^,7. ^ ^ Secular 

The constructs in host cells Mn k 



/ 

v/ 

HSV * 
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the invention can be synthetically produced by conventional 
peptide synthesizers. ^ 

Mature proteins can be expressed in mammalian cells 
yeast, bacteria, or other cells under the control of 
appropriate promoters. Cell-f r ee translation systems can 

tZ r r t0 Pr0dUCe SUCh PrOCeioS USin * *~ived 
from the DNA constructs of the present invention 
Appropriate cloning ^ vectors - 

prokaryotic and eukaryotic hosts are described by Sambrook / 

et al.. Molecular cloning: A Laboratory Manual Se^d ' 

Edition, cold Spring Harbor, N.Y (198 9) t hHr , 

wh^^w -t „ v. «-*., the disclosure of 

which x, hereby incorporated by reference 

Transcription of the DNA encoding the polypeptides of 
the present mention by higher euicaryotes is increased Jy 
xnsertxng an enhancer sequence into the vector. Enhanced 

eLLTJL , ° Promoter to increase its transcription X 
S^L^T the « t0 * — early 

gene or B, q P n and 5 J _cerevisiae tppi „„„„ 
a promoter derived from a hig hly -e^gld 
transcription of a h« X ex P ress ed 3ene to direct 

crxption of a downstream structural sequence Sueh 
promoters can be derived fr«» ~- ^ Sucn 

enzymes such aa ,T ! 01,61:003 glycolytic ./ 

Hint ! 3 -P no8 P^3lycerate kinase (PGK) , .-factor 

acxd phosphatase, or heat shock proteins, among others 
heterologous structural sequence is aMMhln H f 
phase with t ra n»i a ^ • assembled in appropriate 

and preferabT a T *f" i " tl0B Md Nation sequences, 
ana preferably, a leader sequence capable of directing 

exeracuu!,, ra<Uum . opctonally. th . fcecerologou, se^eac. 
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can encode a fusion protein including an N-terminal 

t^it peptide ^ artin9 ^: e ™ 

-! 8 !! U ^ . e3tpre88ion vecto ^ for bacterial use are 



/ 



» de.ired protein together „ith euitabl. tr— I.-.. 

an. te^on slgMl . ta ^» 
with a functional premier, in. v. ctor «j„ „„„,. 3 PMe 
-re ^notyplc ,.l. ctibl . ^l"^" 
replication to ^ur. ^Untenant. of _ the vect" ana^! ^ 

Sta rT\ 9 Pseudomonas, Streptomyces and 

Staphylococcus, although others may also JZI' 
matter or choice. employed as a 

As a representative but nonlimitina eMmrnl „ 
egression vectors for bacterial T„ eXa, " ple ' 
selectable marker and bacteria! ori " T " COn,Pri8e 3 
from commercially a^ H? ^ ° f repllcati <» derived 

elementHf tht W el7 ^ ^tic 
37017) c k cloning vector p B &322 (ATCC \/ 

37017). such commercial vectors include JL ' 
PKK223-3 (Pharmacia Pine Chemicals J^f^L T ^ ' 
(Promega Biotec. Madison, „ ™' ^ *' ^ GBMl 

sections are combined " th ' * PBR322 " bacJcbon «- 

structural se^encet Tj^T^ ™* ^ 

^:^ io r™::r t c r: of a suitawe ^ — ~ 

«,rr , ° r cnemlc al induction) and cells a „ 

cultured for an additional period. 

Cells are typically harvested by centrif u«r • 
disrupted by physical or chemical means an, T TrZtlZa I/"' 
crude extract retained for further purification * 
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tl» art. e " eU ltno » to those skin«d In 

Various mannaiian c .u cii-,,,. 
e^oyed to expreS8 r^*^"^-- «" — 

"kalian expression system* , Samples of 

monkey kidney f ibroblasts T ° ^ ^ of 

compatible v ecCor . far * * 

BHK lines. Man^iiT^^'J ' ' ^ HeLa and 

- origin of replicate"/™: 0 C °"^~ 
^ aeces ' sary 8Ui ^ e P--ote r and enhancer. 
POlyadenylation site rol I J ^ bindin S sites, 
transcriptional terl^on ^ aCCept0r 

nontranscribed seo^T ' 5' banking 

SV40 spi.ee. M ^ived fron. the * 

- r r noatraascr ^ d ^tr'^r: ^ to ™ 

acid extraction, anion or ca^on ! t ' 
Phosphocellulose chron^tograpnt H ^ CtaOMt °*«P^ 
chromatography. af finity^^, interaction 
chromatography and lectin chr^T ^ 7 ' ^"^apatite 
-eps can he used, as necestrT P ^ "folding / 

° f «• - C -e Protein. "n^^^T 6 ^ 9 ^ 19 "" 100 ^ 
chromatography (HK.C) can be emnL P«*ormance liquid 

steps. 3X1 be ^^yed for final purification 

Tk e polypeptides of 
naturally purifled PreSent Mention may be a 

synthetic procedures or r™ * product of chemical 

a pro*aryotic o 7 technics 

bacterial, yeast, higher pW ^ (f ° r — by 

' Plant ' 1DSect ™« mamma lian cells J 
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production procedure. the M io » "c-Mnme 

TKa i _ _ 



— — *• coxuue . 

for discovery of treatments and Ud ««rl^. v 

. »- ^otein chem^ - «— *sease. 

invention may be ^ 6 rece Ptors of the preamt 

confounds which activate (ag^T"" «"-\< 
(antagonists, of the recent!! T " ****** *«ivation V 
Invention . receptor Polypeptide of tae preee ^ 

approp^i™;;^-^ P-cedures involve providing 

" e « invention J^J PQl ^^ of 

-elude ceils from mmmlm§ ye J^*? e cells 
Particular, a polynucleotide e^'od " *' Coii " *» ' 

Present Mention is "» ^ceptor of the / 

«Pres. the G -protei„^ ch Zolne rT^" ^ C ° 
receptor is then contacted^ a ^ * pressed 
°**ding, stimulation or ' CO »P— to observe 

*» such screening^!* functional response, 
-lanophores which are transf^ «- - of 

Cheffl0ki - receptor of ^ prea l t ° ^-protein 7 

weening .technique is describe/ UMBt1 -- Such a 

February 6 , 19M . bribed xn PCT WO 92/0X810 puhli 3hed 

Tnus ' ror example au ^s 
screening ^ 4 ^ ^ 

receptor polypeptide of the ore* a «ivation of Cne * 

the melanophore cells which eIcoaT the * COnt *«*ng 

receptor u ^ ^ , co ^ J^To ° *** «- / 

^e signal generated by^^"^- ^ition of \/ 

±S 3 P«ential antagonist for" ^ rT"'"' that 3 COfflPOUnd 
activation of the receptor C6PC ° r ' ±e ' ^its 
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compound generates a signal f! d ' t «*«i"S "father .uch ^ 

Other screen., techn^.. i " C " V " tM "» ««P»r. 
»hich express the G - prot: . ln °* «»' 

transited fflo i ta ^"^-* 1 -~-l«r (toexa^ie. 
««»«U«l«r pa change. ' s "«e» wuch Masures 

« ^crihed ^ ""-"on. f „ 

" »hi C h ^.,.e. t L ZTf* ^ COn " ctM ^ 

Present invention and , . ° ""Wntid. of the 

«9M1 transduction or pH £L °"' e ' 3 ' 1 ™«P°n«. e.g. 
<«e»in. vhet„ e r the ^^"0 ^ ""'"^ to 

"hlbit. the receptor, ccpound activate, or 

« ™g v;"ttTcn^i qu ' 1 ° volVM n 9 

oocyte. My cten ,,. eonta ^'^ rector. The rector , 
oo-PouM <=o be screened, rouo^j^ receptor l igma ^ , 1/ 
- activation « a caicil s ^ V^" 0 " °' ^"t^ 

* Pto. p hou pa .. c or D », " ** receptor 1. lin)Md 

there „a y „ „ n ^on« 3""" — ^ « '««• 



■21- 



WO 96/39437 

p cr/vs9smi73 

surface thereof. *„„,. . 



surface thereof Suf , h 

receptor such that the e .n G-protexn chemokine 

COTCactlag £ 2T^L T " "« 

presence of a labeled for* . compound in the 

r . ~ l™::^ 'r*- - 

ligand bound to the receptors • ' an ° Unt ° f labe led 

radioactivity of the receptors" T^T^' * measu '^ 

receptor as determined by a redu " coa P°^ Wads to the 
«~ - the .-^.ti^^^J^^ -** 
receptor is inhibited. - labeled ligand to the 

An antibody oay antagonize a r 
receptor of the p resenc J^" ^P"' 61 " Che »Wa a 
oligopeptide, ^hich bind to the G n ' W 10 Case « an 

^t does not elicit a second n^ssen^ r « 

activity of the G-p rot ein chemo^I SUCh thaC «» 

Antibodies include an ti -^ "1 reCePt ° r8 18 
unique determinants gJ^T^JT^" V 
binding site of an antiboov D ^ tae «*ig— 

also include proteins which are cl^JT compound 
o* Che G- P rotein chemoKine ^ep 'rs ^ t0 "9— 

ligand. ^ ^ lQ8t Mo^r^ 1 ;;- 3 of the 

f tb. G - pro tein chemoxine .SS/^ST ^ ^ 

An antisense construe ' n ° res Ponse. 

-tisense technology ^Te T"™ ***** «" «f 

though triple-hel^'fo^nr * ""^ ~" "»™-*« 
of which methods are based on J ^^ ° r both 
~ ? or examX the^ * ' POl ^°"de t. 

Polynucleotide sequence ' whlc ! C ° d±11Sr POrtion of the 
Polypeptide, of the present ^ 6000(168 f ° r Cne -*« 
-isense ^ -i.^SSLTT^ ^ <° « 
Pairs in length. A Dna «i • ab ° UC 10 to «<> base 

compl eme ntary g to * "L^f™-"-- * ^signed to be 

transcription (triple helix .L r 9608 involved in 

*es., 6:30 73 ( „ 79J; - See ^ et al.. Nucl . Acida 

/ « al. Science. 241.-456 (1988) ; 
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«ia Dervan et al.. Science 251- ,«„ , 
Preventing transcription and the produL ' ' ' U " W * 
chemokine receptor Th* Production of G- protei n 

*ybridi,es to the ^ J.L al d S r e , "* ° li9 ° OUCie °^e 
molecules into G-protein VJ^ T ^ transla "°n of mRNA 

- »euroc*e m ., 7s SS T ^ "T^ (anti56aSe ' ^ 
Antisense Inhibitors of Gene ' ^^^leotides as / 
Raton, pl {1988)) _ . Gene ^ressxon, crc Press, Boca V 

™y *>* expressed in vivo to iuh^ or dha 

chemoicine receptor. ' produc "°° of G-protein 

A snail molecule which binds to the G Bmf < 
receptor, making lt J^ Pr ° tela 

biological activity is prevented , n0rn,al , 

or peptides Macule™' Z>T* 7" / 

activation of the recentnr , USed C ° ™t 

invention. P" 1 ^*"** of tne present 

A soluble form of the b ■ 

Polypeptide of a. * bl,,dln9 "> <=>» to . / 

"*and «r» ^ mc ~jrZT ~ P " v " tt °' 

clwmokine receptors. «au>ran. bound (3-prot.in 

c™. C ,°^.r?J' M " ~ - O-prot.in 

„ « e ^"""' Oration. / 

infection,. p.ori Mi , L , * """"•»• P-Mltic 

activity. ' " s "«m«te grown tTCt „ 

Chronic and acute infla^"" Kis^ ^ *' "»"»■-"*•*/ 
•llergic reaction. oroZ" . °* ^"—Uated 

ions, proetaglandin- independent fever 
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a therapeutically effective aLoun t ^ 
pharmaceutical^ acceptable carrTJr Md 3 

carrier includes but i^T excipient. Suca a 

-line, dextrose. ^ JZJT"* *° 

"ereof . ^ ^ * yC6ro1 ' eti ^ and combinations 
administrator f0nnUlatl0n 8 *"" -it the ^ 



of 



The invention also provides a nh,™ 
comprise one or m JL^\ I J^' 1C " 1 ^ ~ 

xngredients of the pharmaceutic^ ^ " ^ ° f 

invention. Associated fwithl^ positions of the 

in the forB prescribed^ ZT^^ be * 
^ manufacture, use o^ s7le of 

Products, whl ch noticl ^ f or biologies! 

manufacture, use or s ale fo h * a ^ of * 

action. the compounds o/tL r 11 ^""^ - In 
-Ployed in conjunction „ iC n otL ^ iaVenCl ° a ^ * 

The pharmaceutical ccm^ons^T^ C °^°— ' 
a convenient mann. r such^ ^ ° ? * adBiai "ered in 
l»trap. ritoiI . al _ iatxa J* " the topics, intravenous 

ISp^^ 1 ^ «a or 

compositions are ^nisler^d * Pharmaceutical 
** treating and/or ££££ " T"* ^ is effective 
*° general. the p^^Jf the *P^c indication, 
administered in an aW or at ^ be 
~ight "and in most casts ly^TL^ " 
amOUnt m excess of about a U "'"^ " 30 

in most cases, the oosage^s f rom^ * ***** 

body weight daily ta Lll " t0 1 
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^oyed ia accordance w±th «*»m*m 

expression of such polypep ti L * inVenti °* by 

referred Co aa . gene 'JZZT * is 

raus ' for example, cells from , 
engineered with * „ , a Patient may be 

Polypeptide ^ "r^ (DNA ° r 
Prided to a patient * ^tr^TS! ^ ^ 

Such me thods ^ the Polypeptide, 

•nay be engineered by procedures JenovT^ t T C6llS 
retroviral particle containing r^HT" * "** ° f * 

the present invention. encoding a polypeptide of 

Similarly, cells 
expression of , poi*^ , ^ -ivo for 

Procedures Known in t^ ^ ! 1 ^ <~ example, 

for producing a retrod ^ 10 Che «. * producer 
encoding the polypeptide oT^C COnt *^»* 
administered to a patient for engi^T' 

expression of the PolypeptL ^ " ^ ^ Ja ^^' 
°*thods for admimste^ a J? "* ° tfa " 

Mention by such method slu!d be a^ZT" °' ^ P " 8eat 
- tne art from tne teaching^ th! ' Skilled 

tbe expression vehicle f or VT"' lB — *>r 
other than a retrovirus, for exa«o le be , 

^ used to engineer cells LTvT " adenovi rus vhich may ^ 
suitable delivery vehicle ^ with I 

Retroviruses from wni^h -k 
hereinabove mentioned may be ^L^T*** 1 Vecto ™ 
limited to, Moloney Mur^e r t inClUd *' but are not 

^rus. retroviruses ^ ch as ^ — 

Sarcoma Virus, avian letcos" T „ 

Myeloproliferative J^'^TL, ^ adenovirus. 
^ one embodiment the mammary tumor virus, 

from Moloney ^^^^ — * -rived 
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Pr»oc.r cellulilr ° '»«). or any otter 

«"ular propter, iucludl™ " «*axyoclc 



Promoter. Suitable promotar8 V* - «* a suitable 

adenoviral ffljor ^ P rcJ*eT or J?" 066 "' 8UCh « «» 
such a 8 the cyton^alo^rT £v> 

syncytial virus (RSV) Dro ZL the respiratory 

th " — prater ^^S^..^^" • such Z 

Peters; the Alhumia — * 

Promoter.,- viral U^olne ^nasT* TO " ot ".- «— - 
the Herpes Simply .bvmidinetinZ^ such a. 

deluding the * M,,,oC ~' "^oviral x.^ 

scribed,; the .-acti^roJtVr™, ^ *™>ove 
Promoters. The promoter ^ 0 Il T ^ 9r ° Wth 
-hie* controls the^ enco ° ^ ""^ 

retroviral^aL™L t 
packaging cell lines to fon ,TI ployed to transduce 

not lifted to, tne PS501 p^T/T* ±nClUde ' *« 

lines as described i„ ^ JL! and D** cell 
5-14 (xwo). which is in fflfflaa -^-^fi£a E v. Vol . 

nach is incorporated herein by reference 
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^ its entirety TOe "™**">m 

through y My rj^L c r duce " e ™- 

"elude, but are not limited^ m T ^ ^ 

liposomes, and CaP0 4 preci Dlt a°' eleCtro e°«'«n, tae U8e Qf 
retroviral pla8nld 4 ^J^""' Ia «• alternative, tne 
liposome, or coupled to a lip^ * into 
host. * lx P ±d ' ^ then administered to a 

The producer cell n„ a „ 

vector ^ vslch ^Jf^"' tetrovlrM 

encoding „. po lre . ptla ... "uL *L '^.enc.,., 

t=»M »,y be employe to L *** vector particle. 

U» n„cl. lc ac ~ M y°«c „„. « u 

Polypeptide. a^axyoei. " encodi.. u,. 

but arelot L" * - ««« 

a " 6r >«« carciac, ceUs „ "^Vonlc stem cell., 

TH. pre.-* !nv„ tlol , J m T" MM 

•*P«.... , 0-prot.in a*^."* * — «U .lu=b 

■"««" ob™*^. b H iM1 °9 " "Sand, to th. o. / 

U »™ «Uch bind, to ?„TL "» >«— « or , V 

— «» ii.aMbil.To HIT" <»«*«ni„ 9 

"■a/or entagoniat. Hlr^ ""erminin, ^ 

Thas invention a i fl « 
session of a G - prot J n ° ' ""^ ° f 

present o^e^ 6 polypeptide of 

^e presence or « codl^c^T * ' * ******* 

obta lni „ g total ^ ^ * f ~ ^"ceptor v^cn comprisj 

cell and contacting che m so 
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obtained with a nucleic arin „™w 

W-W. of at least 7 0 SSL*"" ri "° 9 * m,Cl "= — 
hybridising condition. detect th reCeP " r U ° der 

Tr a, Probe . _ ^ ^ ~ej« s r 

of the receptor by the cell. agression 

Tie present Invention also provides a —Eh™, . 
identifying receptor, related to th. Ior 
the present invention Z^' 1 *" V 1 *™"*" « 

Rifled by hoJC toT S p" 3 """"" ^ 66 
polypeptide of the PrTent ^10^! ^ "" PC " 

hybridisation, or by identiftZ" »"^»cy cross 

related natural cr synthetic^! J**"" """^ •*<* ' 

heavier. , tt .r gLet^r Ib-IT? ""' " 
ch^n. receptor ^TT^^JL 
probetrT^ii^r .^ - — " ■ ^ "--ion " 

invention, or which have . ilnllar biol^T^ Pr " C ° t 
°< this type are at least » 

■»-e. and ».t preferably at TZZ ^ ' " " 

probe „y ,i so „. MM M '^J"" « -=™. The 

» • full length transcriot a rf correspondlns 

that contain The c^.' ^ 'JT"' °* 
including xegulatory^r^r regio^ ^d^"" 0 - 

*n ca^ie of a ,cre«, of this t ™ ™' ™" u "= ra »- , 

coding region of the 3m . £ ^ t^Z"'" i " 1 " iB9 7 

synthesis. an oflgonucl" "L " 

oligonucleotide, having a ,.«,„,. P , Labels 

«*- 9 en.. of tb. presU ZZlnlTZT* " " 
library of human cram „ ed to acr een a 

— of thTn^rv tT 0 " 10 *"* ° r " ran " "«•*— -*«* 

ot cue library the probe hybridises to 
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some diseases resale from inherited defective genes. -These 
genes can be detected by comparing the sequences of the 
defective gene with that of a normal one. Subsequently, one 
can verify that a -mutant- gene is associated with abnormal 

ITcZlT aCtiV±ty - In additi ° n ' ° ne Can « -tant 

fuL^L f 31163 ^ 3 SUitable V6Ct0r f ° r «P»«ion in a 
functxonal assay system (e.g., colorimetric assay, expression 
on MacConJcey plates, complementation experiments, in a 
receptor deficient strain of HEK293 cells) as yet another 
means to verify or identify mutations. Ozxce -mutant- genes 
have been xdentified. one can then screen population for 
carrxers of the -mutant- receptor gene. 

Individuals carrying mutations in the gene of th« 
Present Mention may be detected at the DNA Tel-el by a 
varxet, f Chalque8 ^ ^ ^ d± ™\*J 

be obtaxned rrom a patlenc . s cella ^ nTlimit^ 

auU " ^ blOCd ' WS1 -- 8allv >' «"»• biops^ " 
autopsy material. The genomic DNA may be used directly f^ 

example, „ primers complimentary, to the nuclei "id 
instant invention can be used to identify and analyze^ 
2 *1™ ±a ^ 35116 Qt tfaE ' mention. Por ex^p le 

from mismatched duplexes by RNase A digestion ^ £ 

£ par^ 'x melti0g te ^ raC — • ~ - ^agnostic wou£ 
be particularly useful for prenatal or even neonatal testing 

-rnutJtT" 6 ^" erenCeS b — "^ren-ce gene aid 

mutants- My be revealed ^ thg ^ 
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method. m addition, cloned DNA segments may ^ use d as 
probes to detect specific dna segments. The sensitivity of 
this method is greatly enhanced when combined with PGR. For 
example, a sequence primer is used with double stranded PGR 
product or a single stranded template molecule generated by 
a modified PGR. The sequence determination is performed by 
conventional procedures with radio labeled nucleotide or 7 
an automatic sequencing procedure with fluorescent -tags 

achieT^V 6 " 1 * 9 * ^ 3eqUenCe Terences may be 
achieved by detection of alterations in the electrophoretic 
mobility of im fragments in gels with or without denaturing V 
agents. Sequences changes at specific locations JZZTZ 

J™ * assays. sucb ^ ^ £ 

protection or the chemical cleavage method (e o Cotr™ " 

al-. Pfflg, T/Sfl. 85:4397-4401 1985) 

In addition, some diseases are a result of ^ 

characterized by changes in - ! 

detects h~ ^ 5 " gene repression which can be * , 

detected by changes in the mRN*. Alternatively, the genes of / 

various tissues. Assavs ,i afll H - ^ ^ invention in 

wexx Known to those of skill -t,^ 
analysis and preferably as RLISA assay 

«»h « 81154 aSMy initiall y comprises preparing an antibody 
specific to antigens of the G . proteia 

Polypeptides, preferably a monoclonal antibody. In l£TZ 

an AZZ "oThe^ * ~ ^ ~ - 

rtaa^f ! " attached a detectable 

reagent such as radioactivity, fluorescence or in this 



V 
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example a horseradish peroxidase enzyme A samnla . 

;:rr fro ° a ^ - — * - .~ *- ™ r g no r 

Polystyrene dish, that hinds the proteins in the^e Any 
free protein binding sites on the dish are tnen 
incubating with a non-specific prot ^ s ^ h ITjT * 
albumin. Next, the monoclonal Li^ L \ncubTT 
dish during which tin.. , V XS lac "*»ted u the 

g wnacn time the monoclonal antibodies art-*,.*. .. ^ 

tta reporter ancloody „ „„ „„ ° reeulting on landing of 

pro t . in c hOTO)clne r t: Pt " y p ™.°* r, ibody " °- 

i. Chen red out wro^da. """" 

™«Ptor protein, ^..nt ° £ ^"""^ 

~ s T e . te _ a™^™^ * • 

targeted to and cen ^ "J-"- '» ^Kic.Hy 

need for identifying particular ,Z^2 J„ " " * <mi ™ nt V 

f~— — -» reagent, ^..d" OT ac C ttr1e^ SO ~- F ~ 
•repeat p,ly«orpnl.„„ are pre.ently ,™HLT 
<»ra»o.onaj. location The ava "abl. for writing 

according to the present an 

ln correlating those sequences v it H * " eP 

disease. fences with genes associated with 

Briefly, sequences can be mapped to 
Preparing PCR prlners {preferab £ by 

Computer analysis of the cDNA L ! ^ ^ * CDNA - 
Primers that do not spanVrTthan Z\Z 

P^merr *>* ^^Z^T " 

P-mers are then used for PC* screening of sZ 



These 
somatic cell 
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hybrids containing individual human chromosomes. Only. those 
hybrids containing the human gene corresponding to the primer 
will yield an amplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure 
for assigning a particular DNA to a particular chromosome. 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic 
clones in an analogous manner, other mapping strategies that 
can similarly be used to map to its chromosome include in 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDNA libraries. 

Fluorescence in situ hybridization (PISH) of a cBNA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step. This 
technique can be used with cDNA as short as 50 or 60 bases / 
For a review of this technique, see Verma et al.. Human 
Chromosomes: a Manual of Basic Techniques, Pergamon Press, 
New York (1988) . 

Once a sequence has been mapped to a precise chromosomal 
location, the physical position . of the sequence on the 
chromosome can be correlated with genetic map data. Such 
data are found, for example, in V. McXusick. Mendelian 
inheritance in Man (available on line through Johns Hopkins / 
University Welch Medical Library) . The relationship between -v/ 
genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage 
analysis (coinheritarice of physically adjacent genes) . 

Next, it is necessary to determine the differences in 
the cDNA or genomic sequence between affected and unaffected 
individuals. If a mutation is observed in some or all of the J 
affected individuals but not in any normal individuals, then 
the mutation is likely to be the causative agent of the 
disease. 
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With current resolution of physical mapping and genetic 
mapping techniques, a cEWA precisely localized to a 
chromosomal region associated with the disease could be one 
of between 50 and 500 potential causative oenes. (This 
assumes i megabase mapping resolution and one gene per 20 

The polypeptides, their fragments or other derivatives 
or analogs thereof, or cells expressing them can be used as 
an xmmunogen to produce antibodies thereto. These antibodies 
can be, for example, polyclonal or monoclonal antibodies 
The present invention also includes chimeric , single chain 
and humanized antibodies, as well as Fab fragments, or the 
product of an Fab expression library. various procedures 
*nown in the art may be used for the production of such 
antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present invention can be ' 
obtained by direct inaction of the polypeptides into an 
animal or by administering the polypeptides to an animal 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptides itself. m this even 
sequence encoding only a fragment, of the polypeptides can be 
used to generate antibodies binding the whole native 
Polypeptides. Such antibodies can then be used to isolate 
Che polypeptide from tissue expressing that polypeptide 

For preparation of monoclonal antibodies, any technique 
whxch provides antibodies produced by continuous cell line 
cultures can be used. Rxamples include the hybridoma 
technique (Kohler and Milstein. 1975. Nature, 256:495-497) 
the trioma technique, the human B-cell hybridoma technique 
(Kozbor et al., 1983. Immunology Today 4:72,. and the EBV- 
hybrxdoma technique to produce human monoclonal antibodies 
(Cole, et al.. i 98 5. in Monoclonal Antibodies and Cancer 
Therapy, Alan R. Liss, Inc., pp. 77-96). 
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Techniques described for the production of single chain 
antibodies (U.S. Patent 4,946,778) can be adapted to produce 
single chain antibodies to iranunogenic polypeptide products 
of this invention. Also, transgenic mice may be used to 
express humanized antibodies to inmunogenic polypeptide 
products of this invention. 

The present invention will be further described with 
reference to the following examples; however, it is to be 
understood that the present invention is not limited to such ^ 
examples. All parts or amounts, unless otherwise specified, 
are by weight . .. . . . . . 

In order to facilitate understanding of the following 
examples certain frequently occurring methods and/or terms 
will be described. 

"Plasmids" are designated by a lower case p preceded 
and/or followed by capital letters and/or numbers. The 
starting plasmids herein are either commercially available, * 
publicly available on an unrestricted basis, or can be 
constructed from available plasmids in accord with published 
procedures. in addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 

-Digestion" of DNA refers to catalytic cleavage of the 
DMA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cof actors and other requirements were used as 
would be known to the ordinarily skilled artisan. For , 
analytical purposes, typically X M g of plasmid or DNA ^ 
fragment is used with about 2 units of enzyme in about 20 m 
of buffer solution. Por the purpose of isolating dna 
fragments for plasmid construction, typically 5 to 50 ng of 
DNA are digested with 20 to 250 units of enzyme in a larger 
volume. Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 
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manufacturer, incubation times of about x hour at 37-- C axe 
ordinarily used, but may vary ia accordaace ^ 

llTrTZ iaStrUCti0nS - After cne reaction is 

electrophoresed directly on a polyacrylamide gel to isolate 
the desired fragment. isolate 

usincT! SeParaCl ° n ° f the c ^ed fragments is performed 
usxng 8 percent polyacrylamide gel described by Goeddel, o 
" aI " ^lexc Acids Res.. 8:40S7 (1980). 
"Oligonucleotides" refers i-« a4 . fc 

?=".--=. *=rr= 

oligonucleotides have no 5' nhnmh „ J synthetic 
. . "° 3 phosphate and thus win 

rjrrrr-" 48 ~- 

■ Li gat 1 on " refers t- « - w 
pno.pnodie.te,. bona. ^ „" ?V , Pr ° C '" ° f 
«»9«n C . ((aatit;1 . _ «=0o«bl. strand* »uu .eld 

buri.ra and condition. ^*"" 5ta " 

, a ot Graham, F. and Van dor Ph » 

Virology, .52:456-457 (1973). *' ' 

Hxamnlo i s/V 

The DNA sequence encoding for HDGNRio ATCC 
initially amplified using PCR oiZTY' ^-y' XS 
corresponding to the 5 L oli 5on„cleotide primers 

^ Wy ' 7116 5 oligonucleotide primer has 
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the sequence 5' CGGAATTCCTCoLtcgattaTCAAGTCTCA 3' 

^o re ::r ioa site n^:sr - 

HDGNRio coding sequence starting from the presumed terminal 

ammo acid of the processed protein codon. The 3 seZ^ 

5 ' CGGAAGCTTCGTCaCAAGCCCACAGATAT 3' Mn . a sequence 

_ <-«»-»u»hiai j contains comDlementarv 

sequences to a Hindi 1 1 sit- an* * ""^xemencary 

o, HZX^o coding ^L^Z^^L" 
correspond to the restriction enzyme ^si tea « JTIT 

-en digested wfth -^^-.^ ^ «" - 
sequences were ligated into pQB-9 a^T amplified 
with the sequence encoding £ tTj^T^ *» 
«as- The ligation mixture was tJf . 6 ^ Che 

strain Mis/rep 4 iQ^TzTc^T ^'t^ 
Sambroofc, j .e al „!il T * Procedure described in 

-d s P ri ng z^^rz ^ a r;; e r ~ 

-ultiple copies of the plasmid pRBP4 tf hi^ 
l»cl repressor and also conf J. , v expresses the 

-ansformants are ^ " 

Plates and ^Bllll.A-^^L^^ ^ ^ " 
selected. Plasmid DNA wa7 i ao ill t were 
restriction analysis ^ COnfi ™* ^ 

constructs were ol containing the desired 

ccs were grown overnight (0/N) in i imi ^ 

media demented with both Amp (100 ug^ a^T " 
ug/ml) . The O/N culture is usedTo ZZZTl la^e ^„ 
at a ratio of i-ioo to low -""^ate a large culture 

optical density 600 (O O A o£ h C6llS — t0 - 

(-Iscpropyl-B^tHiJ? °' 4 ■*» ° *- I«B 

-a-oncen^^ "™ — - - 

«» laci repressor, clear^g ,IT^"L * iMCtlvatin * 

gene expression. Cells we« arown 9 " iDCreased 

S Were 9rown an «tra 3 to 4 hours. 
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Ceils were then harvested by centrifugation. The cell pellet 
was solubxlized in the chaotroplc ^ g Moiar Qa P^ 

HC1. After clarification, solubilized HDGNR10 was purified 
from this solution by chromatography on a Nicicel chelate 
colu^ under conditions that allow for tight binding £ 
protexns contaxning the 5-His tag. Hochuli. «. et al j 
Cartography 4ii,i77-i84 (1984,. hdgnrio was eluted"fro» / 
the column xn s .nolar guanidine HC1 pH 5.0 and for thT ^ 
iZTsU' justed to 3 TOl ar guanidine HC1 

XOOmM sodium phosphate. io n^oiar glutathione (reduced, and 
2 r^oiar glutathione (oxidized,, incubation In t T a 



Examnl? 3 



g*Pre,g ff i on Off gpromhintnt mv^m , ff 

The expression of plasmid, HDGNRXO HA is derive * 

1*84. Ceil 37 767 ', ^ erenS ° n ' M " Conno ^< — *• ^mer. 

»«. ceil 37. 767, . The infusion of HA tag to the ta,™ 
protein allows easy detection target 
an antibody tnat * deteCtl ° n ° f Cae recombinant Protein with 
ancxcoay that recognxzes the HA epitope 

a oy pcr usxng two prxmers: the 5' primer^ GTCC 
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AAGCTTGCCACCATGGATTATCAAGTGTCA 1 < and contains a Hindlll site 
followed by 18 nucleotides of HDGNRlO coding sequence 
starting from the initiation codon; the 3' sequence 5- 
CTAGCTCGAGTCAAOXZEftG^^ 

3' contains complementary sequences to an Xhol site, 
translation stop codon, HA. tag and the last 18 nucleotides of 
the HDGNR10 coding sequence (not including the stop codon) 
Therefore, the PGR product contains a Hindlll site HDGNRlO 
coding sequence followed by HA tag fused in frame a 
translation termination stop codon next to the HA tag, and an 
..Xhol site. The PGR amplified DNA fragment and the vector 
pcDNAi/Amp, were digested with Hindlll and Xhol restriction 
enzyme and ligated. The ligation mixture was transformed 
into B. coli strain SORB (available from Stratagene Cloning 
Systems. 11099 North Torrey Pines Road. La Jolla. CA 92037) 
the transformed culture was plated on ampicillin media 
plates and resistant colonies were selected. Plasmid DNA was ' 
isolated from transformers and examined by restriction 
analysis for the presence of the correct fragment For 
expression of the recombinant HDGNRlO , COS cells were 

m!Z! eC ? T d Wlth eXpreS8l ° n * DEAB-DEXTRAN 

method. (J. sambroox, B. Pritsch, T. Maniatis. Molecular 

TiTbIT? A ir 0 "' 0 ^ MaOUa1 ' C ° ld Spr ^ ^o-tory Press, 
(1989,). The expression of the HDGNRlO HA protein was 
detected by radiolabelling and immunoprecipitation method 

Harlov - D - Lane. Antibodies: A Laboratory Manual Cold 
Spring Harbor Laboratory Press, (1988,). Cells were labelled 
for 8 hours with »S-cysteine two days post transf ection. 
Culture media were then collected and cells were lysed with 
detergent (RIPA buffer (ISO inM Mad, 1% NP-40, 0.1% SDS i % 
NP-40, 0.5% DOC, 50mM Tris, P H 7.5). (Wilson, I. et al ' M 
37:767 (1984),. Both cell lysate and culture media 'were 
precipitated with a HA specific monoclonal antibody 
Proteins precipitated were analyzed on 1S% SDS-PAGB gels 
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Example 3 

Cloning and expression of HDGNR10 using the baeuloviru: 
expression system 

The DNA sequence encoding the full length HDGNR10 
protein, ATCC # (^^Z^X was amplified using PCR 
oligonucleotide primers corresponding to the 5' and 3 # 
sequences of the gene: 

The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT 
CAAGTGTCA 3' and contains a BamHI restriction enzyme site 
followed by 4 nucleotides resembling an efficient signal for 
the initiation of translation in eukaryotic cells (J. Mol. 
Biol. 1987, 196, 947-950, Kozak, M.), and just behind the 
first 18 nucleotides of the HDGNR10 gene (the initiation 
codon for translation is "ATG") . 

The 3' primer has the sequence 5' CGGGATCCCGCT 
CACAAGCCCACAGATAT 3' and contains the cleavage site for the 
restriction endonuclease BamHI and 18 nucleotides * 
complementary to the 3' non- translated sequence of the 
HDGNRio gene. The amplified sequences were isolated from a 
1% agarose gel using a commercially available kit 
("Geneclean,- BIO 101 Inc., La Jolla, Ca.) . The fragment was 
then digested with the endonuclease BamHI and purified as 
described above. This fragment is designated F2 . 

The vector pKGl (modification of pVL941 vector, 
discussed below) is used for the expression of the HDGNRIO 
protein using the baculovirus expression system (for review 
see: Summers, M.D. and Smith, G.B. 1987, A manual of methods 
for baculovirus vectors and insect cell culture procedures, 
Texas Agricultural Experimental Station Bulletin No. 1555). 
This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis 
virus (AcMNFV) followed by the recognition sites for the 
restriction endonuclease BamHI. The polyadenylation site of 
the simian virus (SV)40 is used for efficient 
polyadenylation. For an easy selection of recombinant 
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viruses the beta-galactosidase gene from E.coli is inserted 
in the same orientation as the polyhedrin promoter followed 
by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are flanked at both sides by viral 
sequences for the cell -mediated homologous recombination of 
co-transfected wild-type viral DNA. Many other baculovirus 
vectors could be used in place of pRGl such as pAc373, pVL94l 
and pAclMl (Luckow, V.A. and Summers, M.D.. Virology, 170-31- 
39) . 

The plasmid was digested with the restriction enzyme 
BamHI and then dephosphorylated using calf- intestinal 
phosphatase by procedures known in the art. The DNA was then 
isolated from a 1% agarose gel as described above. This 
vector DMA is designated V2. 

Fragment F2 and the dephosphorylated plasmid V2 were 
ligated with T4 DNA ligase. B.coli HB101 cells were then 
transformed and bacteria identified that contained the * 
plasmid ( pBacHDGNRi o ) with the HDGNRiO gene using the enzyme 
BamHI . The sequence of the cloned fragment was confirmed by 
DNA sequencing. 

5 fig of the plas-iid pBacHDGNRi 0 were co-transfected with 
1-0 fig of a commercially available linearized baculovirus 
(-BaculoGoid- baculovirus DNA" , Pharmingen. San Diego. CA.) 
using the lipofection method (Feigner et al. Proc. Natl. 
Acad. Sci. USA, 84:7413-7417 (1987)). 

lug Of BaculoGold- virus DNA and 5 M g of the plasmid 
pBacHDGNRi 0 were mixed in a sterile well of a microtiter 
plate containing 50 ftl of serum free Grace's medium (Life 
Technologies inc.. Gaithersburg, md) . Afterwards 10 //l 
Lipofectin plus 90 fil Grace's medium were added, mixed and 
incubated for 15 minutes at room temperature. Then the 
transfection mixture was added drop wise to the Sf9 insect 
cells (ATCC CM, 1711) seeded in a 35 mm tissue culture plate 
with 1 ml Grace' medium without serum. The plate was rocked 
back and forth to mix the newly added solution. The plate 
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was then incubaced for 5 hours at 27-c. After 5 hours the 
transection solution was removed from the plate and l ml of 
Grace's insect medium supplemented with io% fetal calf serum 
was added. The plate was put bac* into an incubator and 
cultivation continued at 27»c for four days 

After four days the supernatant was collected and a 
Plaque assay performed similar as described by Summers and 

' h ^ * - dlfl « tt - - a *~>~ **1 ItH "Blue 
Gal (Life Technologies Inc.. Gaithersburg, was used which 
allows an easy isolation of blue stained plaques < A 
det alled descripcion of a „ pla ^ agsay . ^ J A 

the us er's guide for insect cell culture and baculovirTlogt 
distributed by Life Technologies Inc., Gaithersburg, pageT 

j . / OUr **** a£ter tae ■•rtl dilution, the viruses were 
added to the cells blue stained plaques were picked with the 

relTi nT. ^ ' PiPe " e - containing the ' 

recombinant viruses was then resuspended in an Bppendorf tubJ 

a bri ^ D9 ^ ° f GraCe ' 8 T >" w „ r j! e t 

reed/ C -*»'« 4 « " d the supernatant containing tnT 

culturTJt* ^ later che ^upernatants of these 

culture dishes were harvested and then stored at 4-c 

10% he!! C611 ! Were 9t ° ia " GraCe ' S 8 «PP^nted with 

-ect^ (moi, of , Six _ jrsr^: 

c^tein^if Th SP90 ° " mediUm ^ -thiooi^ and 

we« aLll ° £ Th S " met,li0nine — * *Ci «* cysteine (Amer8ham) 

before^ fnrCtar iaCUbated f ~ " hours 

before they were harvested by centrifugation and the labelled 
proteins visualized by SDS-PAGB and autoradiography 
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Expression via Gent* Th ? ^ ry 

Fibroblasts are obtained from a subject by skin biopsy 
The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are 
placed on a wet surface of a tissue culture flask 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature 
the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's F12 
media, with 10% PBS. penicillin and streptomycin, is added 
This is then incubated at 37»c for approximately one week 
At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in 
culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 

PMV-7 (Kirschmeier. P.T. et al, DMA. 7:219-25 (1988) ' 
flanked by the. long terminal repeats of the Moloney murine 
sarcoma virus, is digested with EcoKI and Hindi 1 1 and 
subsequently treated with calf intestinal phosphatase. The 
linear vector is fractionated on agarose gel and purified 
using glass beads. 

The cDNA encoding a polypeptide of the present invention 
is amplified using PGR primers which correspond to the 5' and 
3 end sequences respectively. The 5' primer contains an 
BcoRI site and the 3- pr i me r contains a Hindlll site. Equal 
quantities of the Moloney murine sarcoma virus linear 
backbone and the EcoRI and Hindlll fragment are added 
together, in the presence of T4 DNA li gaS e. The resulting 
mixture is maintained under conditions appropriate for 
ligation of the two fragments. The ligation mixture is used 
to transform bacteria HB101, which are then plated onto agar- 
containing kanamycin for the purpose of confirming that the 
vector had the gene of interest properlv inserted 
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The amphotropic pA317 or GP+aml2 packaging cells are 
grown in tissue culture to confluent density in Dulbecco's 
Modified Eagles Medium (DMEM) with 10% calf serum (CS) , 
penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells are 
transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging 
cells are now referred to as producer cells) . 

Presh media is added to the transduced producer cells, 
and subsequently, the media is harvested from a 10 cm plate 
of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore 
filter to remove detached producer cells and this media is 
then used to infect fibroblast cells. Media is removed from 
a sub- confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus 
is high, then virtually all fibroblasts will be infected and 
no selection is required. If the titer is very low, then it 
is necessary to use a retroviral vector that has a selectable 
marker, such as neo or his . 

The engineered fibroblasts are then injected into the 
host, either alone or after having been grown to confluence 
on cytodex 3 microcarrier beads. The fibroblasts now produce 
the protein product. 

Numerous modifications and variations of the present 
invention are possible in light of the above teachings and. 
therefore, within the scope of the appended claims, the 
invention may be practiced otherwise than as particularly 
described. 



-43- 



WO 96/39437 



(1) 
(i) 

(ii) 



(iii) 
Uv) 



(v) 



(vi) 



(vii) 



(viii) 



PCT/US95/07I73 



SEQUENCE LISTING 



(2) 



(i) 



(ii) 
(xi) 



GENERAL INFORMATION: 
APPLICANT: Li, ET AL. 

TITLE OP INVENTION: 



Human G- Protein Chemokine 
Receptor 



NUMBER OP SEQUENCES: 
CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE : CARELLA, BYRNE, BAIN, GIL7ILLAN 
/n . CECCHI, STEWART & OLSTEIN 

(B) STREET: G BECKER FARM ROAD 

(C) CITY: ROSELAND 

(D) STATE: NEW JERSEY 

(E) COUNTRY: USA 

(F) ZIP: 07058 

COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER - 

(B) FILING DATE: concurrently 

(C) CLASSIFICATION: 

ATTORNEY/ AGENT INFORMATION- 

(A) NAME: FERRARG, GREGORY D 

(B) REGISTRATION NUMBER: 36 134 

(C) REFERENCE/DOCKET NUMBER: * 325800- 

TELECOMMUNICATION INFORMATION • 

(A) TELEPHONE: 201-994-1700 

(B) TELEFAX: 201-994-1744 

INFORMATION FOR SEQ ID NO:l: 

SEQUENCE CHARACTERISTICS 

(A) LENGTH; 1414 BASE ^AIRS 

(B) TYPE: NUCLEIC ACIZ 
<C) STRANDEDNESS: SINGLE 
(D) TOPOLOGY: LINEAR 

MOLECULE TYPE: cDNA 

SEQUENCE DESCRIPTION: 



3EQ ID NO : 1 : 



GTGAGATGGT GCTTTCATGA ATTCCCCCAA CAAGAGCCAA GCTCTCCATC TAG^GACAG 



60 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAAC7TCA TTGCTTGGCC CAAAAGAGAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTSATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Mae Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TOG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 339 
lie Asa Tyr Tyr Thr Ser Glu Pro Cys Pro Lys He Asn Val Lya Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 387 
lie Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe lie Phe 

IT^ tf? OGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 435 
Gly Ph. Val Gly Asn Mat Leu Val He Leu He Leu lie Asn Cys Gin 

AGO CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Met Thr Asp lie Tyr Leu Leu Asn Leu Ala sYr 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

r-?" 2"" TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GG3 CTC S79 

Ala Gin Trp Asp Phe Gly Asn Thr Mac Cys Leu Leu Thr Gly £u Tyr 

Phi TF. S SSf IT J" «*' ATC TTC TTC ATC ATC CTC CTG ACA 627 

Phe He Gly Phe Phe Ser Gxy lie Phe Phe He He Gin Leu Leu Thr . 

***** 13?*" *""* GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC S75 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

am -r-h? vPT ^5*" rT'' 5?" GTT3 GTG ACA AGT GTG ATC ACT TGG GTG GTG 
Arg Thr VaL Thr Phe Gly Val Val Thr Ser Val He Thr Trp Val Val 

SI? 27 f f° I" 7^ CQV (XSA ATC " C 1" ACC AOA TCT CAA AAA 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GOT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT 
Glu Gly Leu Hi. Tyr Thr cys Ser Ser Hi. Ph. Pro Ty7 Ser Gin 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAS ATA (TTT 3Tr - 

Gl- Phe Trp Lys Asn Ph. Gin ™ Lyl He* vl? lIS lIS 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 
Val Leu Pro Leu Leu Val Met: Val II. Cys Tyr Ser GAy He £eu Lyt 

2£ ?** ?** ** T ^ **** **° ^ Q CT GT3 AGO 

Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

5™ ^ " C ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 

Leu He Phe Thr He Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC 1 GST r-n-s »st 

Asn II. val Leu Leu Leu Asn Tor ?oe Gin Glu Phe Phe Gly £2 HI 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn Cy, Ser S « s .r Asn Arg Leu Asp Gin Ala Mec Gin vS Thr Glu 

ACT CTT GGG ATG ACQ CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 1155 
Thr Leu Gly Mec Thr His Cys Cy. lie Asn Pro lie He Tyr Ala Ph. 



723 
771 
919 
867 
915 
963 
1011 
1059 
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1299 



Pro Glu Arg Ale Ser Ser V-l t£ "i" 1 - «iA TCC ACT GGG GAG CAG GAA 
u «rg a±» ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu 

l£ J« 51? ™ TGACACGGAC TCAAGTGGGC TGGTGACCCA GTCAGAGTTG 13S4 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTTT 1414 

(2) INFORMATION FOR SBQ ID NO • 2 • 

(i) SBQUKNCB CHARACTERISTICS 
<A> LENGTH: AMINO ACIDS - 
(B) TYPB: AMINO ACID 

fC) STRANDBDNESS • 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(xl) SEQUENCE DESCRIPTION: SBQ ID NO: 2: 
Met Asp Tyr Gin Val ser Ser Pro He Tyr Asp n e As„ Tyr Tyr 
Thr ser Glu Pro Cys Pro Lys u e Asn v2l Lys Gin lie Ala 2. 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu vll Phe n e Phe G iy Pn ° 
Val Gly Asn Met Leu Val He Leu He Le'u He Asn Cys Gin Arg 
I- Glu ser Met Thr Asp He Tyr Leu Le" Asn Leu Ala lie st°r 
Asp Leu Phe Phe Leu Leu Thr Val Pro Ph"e Trp Ai a Hi8 Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr Me? Cys Leu Leu Thr Gl" 
Leu Tyr Phe He Gly Pne Phe Ser Gly gj Phe Phe He He Gi°n 
Leu Leu Thr He Asp Arg Tyr Leu Ala lit val His Ala Val HI 
Ala Lennys Ala Arg Thr Val Thr .he Gl*y Val Val Thr Ser HI 
He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He III 
Phe Thr Arg Ser Gin Lys &u S1 y Leu J2 Tyr Thr cys Ser III 
His Phe Pro Tyr Ser Gin Tyr am Phe J£ Zya Asn phe Gln ^ 
Leu Lys He Val lie Leu Gly , e , Val £eu Pro Leu Leu Val S 
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val lie Cys Tyr Ser Gly lie Leu Lys Thr Leu Leu Arg Cys Arg 

215 220 225 

Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu He Phe Thr He 

230 235 240 

Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn He Val Leu 

245 250 255 

Leu Leu Asn Thr Phe Gin Glu Phe Phe Gly Leu Asn Asn Cys Ser 

260 265 270 

Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

275 280 285 

Gly Met Thr His Cys Cys He Asn Pro lie He Tyr Ala Phe Val 

290 295 300 

Gly Glu Lys Phe Arg Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

305 310 315 

He Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 

320 325 330 

Ala Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu 

335 340 345 

Gin Glu He Ser Val Gly Leu 
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WHAT IS CLAIMED 1$ ■ 

l. An isolated polynucleotide comprising a member 

selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as 
set forth in SEQ ID NO: 2; 

(b) a polynucleotide encoding a mature 
polypeptide encoded by the DNA contained in ATCC Deposit 

NO. ; 

(c) a polynucleotide capable of hybridizing to 
and which is at least 70% identical to the polynucleotide 
of (a) or (b) ; and 

(d) a polynucleotide fragment of the 
polynucleotide of (a) # (b) or (c) . 

2 - Tt - polynucleotide of claim 1 wherein the 

polynucleotide is DNA. 

3- A vector containing the DNA of Claim 2. 

4- A host cell transformed or transfected with the 
vector of Claim 3. 

5 - A process for producing a polypeptide comprising: 
expressing from the host cell of Claim 4 the polypeptide 
encoded by said DNA. "~" 

6 . A process for producing cells capable of 

expressing a polypeptide comprising transforming or 
transf ecting the cells with the vector of Claim 3 . 

7 - A receptor polypeptide comprising a member 

selected from the group consisting of; 

(i) a polypeptide having the deduced amino acid 
sequence of SEQ ID NO: 2 and fragments, analogs and 
derivatives thereof; and 
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(ii) a polypeptide encoded by the cCNA of ATCC 

Deposit No. and fragments, analogs and derivatives of 

said polypeptide. 

8 - The polypeptide of Claim 7 wherein the 

polypeptide has the deduced amino acid sequence of SEQ ID 

NO;2. 



9. An antibody against the polypeptide of claim 7 
selected from the group consisting of an antibody which 
agonizes the activity of the polypeptide and an antibody 
which antagonizes the activity of the polypeptide. 

10. a compound which activates the polypeptide of 
claim 7. 



U- A compound which inhibits activation the 

polypeptide of claim 7. 

12 * A method for the treatment of a patient having 
need to activate a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 10. 

13 - A method for the treatment of a patient having 
need to inhibit a G-protein chemokine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 11. 



14. The method of claim 12 wherein said compound is 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to tne patient DNA 
encoding said agonist and expressing said agonist in vivo. 



a 
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15. The method of claim 13 wherein said compound is a 

polypeptide and a therapeutically effective amount of the 
compound is administered by providing to the patient DNA 
encoding said antagonist and expressing said antagonist in 

vivo. 



16- A method for identifying compounds which bind to 

and activate the receptor polypeptide of claim 7 
comprising.- 

contacting a cell expressing on the surface 
thereof the receptor polypeptide, said- receptor being 
associated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to said receptor polypeptide, with a compound under 
conditions sufficient to permit binding of the compound to 
tne receptor polypeptide,- and 

identifying if the compound is an effective 

agonist by detecting the signal produced by said second 

component . 

^ h-k* aeCh ° d ide = tif y^««P°unds which bind to 

and inhibit activation the polypeptide of claim 7 
comprising: 

contacting a cell expressing on the surface 
thereof the receptor polypeptide, said receptor being 
associated with a second component capable of providing a 
detectable signal in response to the binding of a compound 
to said receptor polypeptide. wi=h a compound to be 
screened under conditions to permit binding to the receptor 
polypeptide; and eceptor 

determining whether the compound inhibits 
activation of the polypeptide by detecting the absence of a 
signal generated from the interaction of the ligand with 

the polypeptide. 
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A process for diagnosing a disease or a 
susceptibility to a disease related to an under-Lr essi 
of the polypeptide of claim 7 comprising.. e ^ ressi ™ 

determining a mutation in the nucleic acid 
sequence encoding said polypeptide. 

The polypeptide of Claim 7 wherein the 

A diagnostic procM. comprising- 

^ in a sanqpie derxved from a host. 



19 
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